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(54) CYLINDER INJECTION TYPE ENGINE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To effectively promote 
mixing of injection fuel with air in also a cylinder 
injection type engine performing compression ignition 
by using gas weak in penetrating force for fuel. 
SOLUTION: A supply device 8 for high pressure fluid 
(air) is provided, an injector 6 is connected with a 
supply passage 7a for fuel and a supply passage 8a 
for high pressure fluid in parallel, and a means 9 for 
opening/closing the supply passages 7a and 8a 
according to a crank angle is provided. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation* 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The injection type engine in a cylinder characterized by forming the injector which injects 
air or combustible gas to the injection fuel of a combustion chamber in the injection type engine in a 
cylinder equipped with the injector of a fuel. 

[Claim 2] The injection type engine in a cylinder characterized by forming the injector which injects 
inert gas in a combustion chamber in the injection type engine in a cylinder equipped with the 
injector of a fuel. 

[Claim 3] The injection type engine in a cylinder characterized by establishing a means to open and 
close these supply paths according to a crank angle while preparing the feeder of a high-pressure 
fluid and connecting the supply path of a fuel, and the supply path of a high-pressure fluid to one 
injector in juxtaposition in the injection type engine in a cylinder equipped with the injector of a fuel. 

[Claim 4] The injection type engine in a cylinder according to claim 3 characterized by using air or 
combustible gas as a high-pressure fluid. 

[Claim 5] The injection type engine in a cylinder according to claim 3 characterized by using inert 
gas as a high-pressure fluid. 

[Claim 6] The injection type engine in a cylinder characterized by to establish a means open and 
close these supply paths according to a crank angle while forming the equipment which supplies 
individually the high-pressure fluid with which plurality differs in the injection type engine in a 
cylinder equipped with the injector of a fuel and connecting with the supply path of a fuel in 
juxtaposition each supply path of a high-pressure fluid which is different in one injector. 
[Claim 7] The injection type engine in a cylinder according to claim 6 characterized by using air or 
combustible gas, and inert gas as a high-pressure fluid with which plurality differs. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 
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2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the injection type engine in a cylinder equipped 

with the injection valve of a fuel. 

[0002] 

[Description of the Prior Art] In the injection type engine in a cylinder which performs jump spark 
ignition, there are some which arranged the injection valve for stratification combustion (injector) 
and the injection valve for homogeneity combustion from the relation between an ignition plug or 
squish area to the combustion chamber (arrangement) (JP,7-247841,A). Moreover, in order to extend 
the possible operating range of stratification combustion in the injection type engine in a cylinder 
which performs jump spark ignition, While preparing the injection valve of the fuel arranged at the 
side attachment wall by the side of the inlet valve of a combustion chamber, and the injection valve 
of the high-pressure air arranged by the side attachment wall by the side of the exhaust valve which 
counters this There are some which formed in the piston-top surface the guide slot shown so that it 
may collide in the lower part of an ignition plug located in the center section of the combustion 
chamber, suppressing that such fuel spray and high-pressure air to inject diffuse to a perimeter 
(JP,10-331642,A). 
[0003] 

[Problem(s) to be Solved by the Invention] In the injection type engine in a cylinder, when 
performing compression ignition, if injection pressure of a fuel is not set up highly fairly, an 
injection fuel will not be spread in a combustion chamber, but it will come to light near a 
compression top dead center, but since mixing with air is not enough, the fault of being easy to cause 
aggravation of engine loss of power or exhaust air emission (HC, CO, etc.) can be considered. When 
especially a fuel is gas (for example, CNG), the accomplishment force of colliding with the piston- 
top surface of an injection fuel etc. is weak, and an injection fuel tends to solidify deeply in a part of 
combustion chamber. 

[0004] This invention aims at offer of the effective cure means for improving such a trouble. 
[0005] 

[Means for Solving the Problem] In the 1st invention, it is characterized by forming the injector 
which injects air or combustible gas to the injection fuel of a combustion chamber in the injection 
type engine in a cylinder equipped with the injector of a fuel. 

[0006] In the 2nd invention, it is characterized by forming the injector which injects inert gas in a 
combustion chamber in the injection type engine in a cylinder equipped with the injector of a fuel. 
[0007] In the 3rd invention, in the injection type engine in a cylinder equipped with the injector of a 
fuel, while preparing the feeder of a high-pressure fluid and connecting the supply path of a fuel, and 
the supply path of a high-pressure fluid to one injector in juxtaposition, it is characterized by 
establishing a means to open and close these supply paths according to a crank angle. 
[0008] In the 4th invention, it is characterized by using air or combustible gas as a high-pressure 
fluid in the 3rd invention. 

[0009] In the 5th invention, it is characterized by using inert gas as a high-pressure fluid in the 3rd 
invention. 

[0010] In the 6th invention, in the injection type engine in a cylinder equipped with the injector of a 
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fuel, while forming the equipment which supplies individually the high-pressure fluid with which 
plurality differs and connecting with the supply path of a fuel in juxtaposition each supply path of a 
high-pressure fluid which is different in one injector, it is characterized by establishing a means to 
open and close these supply paths according to a crank angle. 

[001 1] In the 7th invention, it is characterized by using air or combustible gas, and inert gas as a 

high-pressure fluid in the 6th invention with which plurality differs. 

[0012] 

[Effect of the Invention] In the 1st invention, since the injection fuel of a combustion chamber is 
agitated by injection of air or combustible gas and mixing with a fuel and air is promoted, also in the 
engine with which a fuel performs compression ignition using the weak gas of the accomplishment 
force, the improvement in engine power and reduction of HC and CO are obtained. Moreover, in the 
case of combustible gas, propagation of a flame is also promoted. 

[0013] In the 2nd invention, if inert gas is injected to the injection fuel of a combustion chamber, 
since the injection fuel of a combustion chamber will be agitated by injection of inert gas and mixing 
with a fuel and air will be promoted, also in the engine with which a fuel performs compression 
ignition using the weak gas of the accomplishment force, the improvement in engine power and 
reduction of HC and CO are obtained. If inert gas is injected like the inhalation-of-air line before fuel 
injection, in order for air to decrease comparatively (oxygen density), a combustion maximum 
temperature is stopped low and generating of NOx is also reduced. 

[0014] In the 3rd invention, a high-pressure fluid besides a fuel can be injected with one injector. If a 
high-pressure fluid is injected to the injection fuel of a combustion chamber, since an injection fuel 
will be agitated by injection of a high-pressure fluid and mixing with air will be promoted, also in 
the engine with which a fuel performs compression ignition using the weak gas of the 
accomplishment force, the improvement in engine power and reduction of HC and CO are obtained. 
[0015] In the 4th invention, if high-pressure air or combustible gas is injected by the injection fuel of 
a combustion chamber, since mixing with a fuel and air is promoted by churning operation of the 
injection, also in the engine with which a fuel performs compression ignition using the weak gas of 
the accomplishment force, the improvement in engine power and reduction of HC and CO will be 
obtained according to it. Propagation of a flame is also promoted when based on injection of 
combustible gas. 

[0016] In the 5th invention, if inert gas is injected by the injection fuel of a combustion chamber, 
since the injection fuel of a combustion chamber will be agitated by injection of inert gas and mixing 
with a fuel and air will be promoted, also in the engine with which a fuel performs compression 
ignition using the weak gas of the accomplishment force, the improvement in engine power and 
reduction of HC and CO are obtained. If inert gas is injected like the inhalation-of-air line before fuel 
injection, in order for air to decrease comparatively (oxygen density), a combustion maximum 
temperature is stopped low and generating of NOx is also reduced. 

[0017] In the 6th invention, the high-pressure fluid with which plurality besides a fuel is different 
can be injected by one injection valve. If the high-pressure fluid injected after fuel injection and the 
high-pressure fluid injected before fuel injection are set up, while mixing with a fuel and air will be 
promoted with the high-pressure fluid injected after fuel injection, the ambient atmosphere of the 
combustion chamber which suits operational status is acquired with the high-pressure fluid injected 
before fuel injection. 

[0018] In the 7th invention, if air or combustible gas is injected after fuel injection, since mixing 
with a fuel and air is promoted by churning operation of the injection, also in the engine with which 
a fuel performs compression ignition using the weak gas of the accomplishment force, the 
improvement in engine power and reduction of HC and CO will be obtained according to it. If inert 
gas is injected like the inhalation-of-air line before fuel injection, in order for air to decrease 
comparatively (oxygen density), a combustion maximum temperature is stopped low and generating 
of NOx is also reduced. 
[0019] 

[Embodiment of the Invention] Drawing 1 expresses the operation gestalt to the injection type engine 
in a cylinder which performs compression ignition, and 1 shows the piston from which a cylinder 
block and 2 constitute the cylinder head with these, and 3 constitutes a combustion chamber 4. It 
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becomes depressed in the abbreviation center section of piston 3 top face, the section 5 (cavity) is 
formed, the nozzle hole at a tip is turned to the cylinder head 2 to a cavity 5, and an injector 6 
(injection valve) is arranged. 

[0020] 7 is a fuel supply system which supplies high-pressure fuel gas (CNG) to an injector 6, and it 
has air supply equipment 8 which supplies high-pressure air to an injector 6 in this engine. Supply 
path 8a of air is connected to an injector 6 in juxtaposition with supply path 7a of a fuel, and the 
solenoid valve 9 which opens and closes these supply paths 7a and 8a is infixed. 
[0021] it is alike and a solenoid valve 9 is controlled so that fuel gas is injected from an injector 6 at 
the predetermined period (fuel fuel injection period) of a compression stroke, and air is injected from 
an injector 6 at the predetermined period after fuel injection (air-injection period) ( drawing 5 , 
reference). Therefore, although not illustrated, it has a means to detect an engine crank angle, a 
means to control the change of a solenoid valve 9 based on this detecting signal, and **. In addition, 
although illustrated on an injector 6 and another object for convenience, a solenoid valve 9 is 
installed inside the **** nearness of a nozzle hole in the interior of an injector 6 in order to stop the 
residue of fuel gas and air to the minimum. 

[0022] According to an engine crank angle, fuel gas is injected by the fuel fuel injection period from 
an injector 6 at the inhalation air of a combustion chamber 4, and air is injected from an injector 6 by 
such configuration at an air-injection period. Although the fuel gas injected from an injector 6 has 
the weak accomplishment force of colliding with piston 3 top face and it is easy to solidify in the 
center section of the combustion chamber 4 deeply like drawing 2 , since air is injected by the lump 
of this fuel gas from an injector 6, mixing with fuel gas and air is efficiently promoted by churning 
operation of that air injection like drawing 3 . Therefore, good diffusive burning comes to be 
obtained and improvement in engine power and reduction of HC and CO can be aimed at. 
[0023] In air supply equipment 8, if high-pressure combustible gas is supplied instead of air at an 
injector 6, mixing with fuel gas and air will be promoted by injection of combustible gas, and 
compression ignition and its flame propagation will also be promoted. If a high-pressure liquid (it 
has inflammability) is used, injection of a liquid will become the accomplishment force of spraying 
is strong and possible [ heightening effectiveness as stated above further ]. 

[0024] If inert gas is injected in the lump of fuel gas when using inert gas instead of air, mixing with 
fuel gas and air will be promoted by churning operation of the injection. Moreover, if inert gas is 
injected to the combustion chamber 4 like an inhalation-of-air line, in order for air to decrease 
comparatively (oxygen density), a fuel maximum temperature is stopped low and reduction of NOx 
also comes to be obtained effectively. 

[0025] Drawing 4 expresses another operation gestalt and it has the fuel supply system 7 which 
supplies high-pressure fuel gas (CNG), the air supply equipment 8 which supplies high-pressure air, 
the gas transfer unit 10 which supplies the high-pressure fluid (inert gas in this case) of further 
others, and **. Supply path 7a of a fuel, supply path 8a of air, and supply path 10a of inert gas are 
connected to one injector 6a in juxtaposition, and solenoid- valve 9a which opens and closes these 
supply paths 7a, 8a, and 10a is installed inside the interior of injector 6a (in order to stop the residue 
of fuel gas, air, and inert gas ** to the minimum). 

[0026] Although not illustrated, it has a means to detect an engine crank angle, a means to control 
the change of solenoid-valve 9a based on this detecting signal, and **. and as for solenoid-valve 9a, 
air is injected from injector 6a at the predetermined period after fuel injection (air-injection period) 
so that fuel gas may be injected from injector 6a like drawing 5 at the predetermined period (fuel fuel 
injection period) of a compression stroke — as ~ like an inhalation-of-air line — from — it is alike and 
is controlled so that inert gas is injected by the fuel injection of a compression stroke from injector 
6a between everywhere commuter's tickets. 

[0027] By one injector 6a, the high-pressure fluid (air and inert gas) with which plurality besides fuel 
gas differs can be injected at a predetermined period, respectively. Air is injected after injection of 
fuel gas, and since mixing with a fuel and air is promoted by churning operation of the injection, in 
the engine which uses the weak gas of the accomplishment force for a fuel, and performs 
compression ignition, the improvement in engine power and reduction of HC and CO are obtained 
according to it. moreover — like an inhalation-of-air line ~ from — in order for air to decrease 
comparatively (oxygen density), a combustion maximum temperature is low stopped by injection of 
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the inert gas which attains to the fuel injection of a compression stroke, and NOx is also effectively 
reduced. 

[0028] In the case of drawing 1 and drawing 4 , it is based on one injectors 6 and 6a, but as long as 
allowances are in the surroundings of a combustion chamber 4, the injector of dedication linked to 
each of each charging line (in drawing 1 , it sets to supply path 7a of fuel gas, supply path 8a of air, 
and drawing 4 , and they are supply path 7a of fuel gas, supply path 8a of air, and supply path 9a of 
inert gas) may be arranged. 



[Translation done.] 



http ://www4 . ipdl . ncipi . go j p/cgi -bin/tran_web_cgi_ejj e 



9/29/2006 



JP,2002-038955,A [DESCRIPTION OF DRAWINGS] 



Page 1 of 1 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] It is an outline block diagram showing the operation gestalt of this invention. 

[Drawing 2] Similarly it is an operation explanatory view. 

[Drawing 3] Similarly it is an operation explanatory view. 

[Drawing 4] It is an outline block diagram showing another operation gestalt. 

[Drawing 5] It is the property Fig. which similarly explains the contents of control of a solenoid 

valve. 

[Description of Notations] 

3 Piston 

4 Combustion Chamber 

6 6a Injector 

7 Fuel Supply System 
7a Fuel-supply path 

8 Air Supply Equipment 

8 a Air supply path 

9 9a Solenoid valve 

[Translation done.] 
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